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NRC RAI 6.2-102 S01:
DCD Tier 2, Revision 3, Sections 6.2.4.3.2.1 and 6.2.4.3.2.2,. state that the passive containment
cooling system (PCCS)has no containment isolation valves (CIVs). The heat exchanger modules
andpiping of the PCCS, outside containment,form closedsystems. As thejustificationfor
having no CIVs, the DCD states that the PCCS does not penetrate containment, because the heat
exchanger modules andpiping are designedas extensions of the safetjv-relatedcontainment, and
that the design pressureof the PCCS is greaterthan twice the containment design pressureand
the design temperature is the same as the drywell design temperature.
In RAI 6.2-102, the staff stated that the PCCS must have CIVs, and, supported its position with
extensive citationsfrom the regulations (10 CFR Part50, Appendix A, GeneralDesign
Criterion56) and the applicable official NRC guidance (StandardReview Plan 6.2.4, Rev. 2,
"ContainmentIsolation System, " and Regulatory Guide 1.141, "ContainmentIsolation
Provisionsfor FluidSystems, " dated April 1978, which endorses nationalstandard
ANS-56.2/ANSI N271-1976, "ContainmentIsolation Provisionsfor FluidSystems" (national
standard)). Staffprovided a quotationfrom the nationalstandardthat stated that even if the
closed system outside containment is treatedas an extension of containment,at least one CIVper
line is still necessary.
GE's response, MFN 06-466, was a reiterationof theirposition that the system is consideredan
extension of the containment boundary, meaning that there are no containmentpenetrationsin
the PCCS,and therefore GDC 56, the SRP, the RG, and the nationalstandarddo not apply. The
applicant cites several documents (other SRPs and GDC) which contain designprovisionsfor
the containment boundary, and states that the PCCS satisfies these provisions and so is an
extension of containment.
Staffs Review of GE's Response:
(1) Staffs reviewfound that the documents cited by the applicantonly address designprovisions
for the containment in generalsuch asfor the walls and roof. The documents cited do not
address any situation which is like the applicant'sdesign (that is, a pipingsystem outside of
containment) or explain why no C1Vs are needed in such a design. On the other hand, the
guidance documents cited by the staff do specifically addressdesigns like the PCCS.
(2) Staff understandthat there is no explicit definition of "containmentpenetration"in the
documents cited in staffs originalRAI. Perhapsthe authorsfelt that, when a pipe passes
through the containment wall or roof (like the PCCS does), that this was obviously a
containmentpipingpenetration. However, there is the following definition in the national
standard,in section 2, "Definitionsand Terminology":
Penetrationassembly. An assembly that allows fluid lines or electricalcircuits to
pass through a single aperture (nozzle or other opening) in the containment.
Also, the nationalstandardbegins as follows:
1. Purpose and Scope
The primarypurposes of this Standardare to specify minimum design, testing and
maintenance requirements.forthe isolation offluid systems which penetrate the
primary containmentof light water reactors. These fluid systems include piping
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systems (including instrumentationand control)for allfluids entering or leaving
the containment.
When applying the definitions of the nationalstandard,it can reasonable be interpretedthat
the PCCSdesign does indeed have containmentpenetrationsthus requiringCIVs.
(3) Even within the DCD, there is contradictionas to whether the PCCS has containment
penetrations. Revision 3 of the DCD contains a new table, 6.2-47, titled "Containment
PenetrationsSubject to Type A, B, and C Testing." This table lists 18 containment
penetrationsin the PCCS,numbered T15-MPEN-O001 through T15-MPEN-O018.
Staff agrees that the portion of the PCCS outside of containment is consideredto be an extension
of containment. However, the applicantconcludes without sufficientjustification that this
inherently means there are no containmentpenetrationsand thus no requirementfor any CIVs.
The applicant has not providedprecedents, regulations,guidancedocuments, or any other
reference to support this conclusion.
Alternatively, staff has cited a nationalstandardendorsed by Regulatory Guide 1.141 which
specifically address the case of a closed system outside of containment which is considered to be
an extension of containment. This nationalstandardstates that there must be at least one CIV in
each line.
Provide additionaljustificationfor the current design of the PCCS, or revise the DCD with a
redesign of the system to include CIVs, per the NRC's applicable regulatoryposition.

GEH Response:
GEH understands the position taken by the NRC in RAI 6.2-102 and its supplement, and agrees
that the DCD is in need of clarification in areas that describe the ESBWR Passive Containment
Cooling System (PCCS) design.
As stated in the RAI supplement, there is no explicit definition for several terms including
"extension of containment", and GEH's use of these terms is necessarily different from that of
several regulations that require isolation valves for pipelines of separate external cooling
systems. Therefore, it is GEH's intention to provide a more explicit and specific description of
the ESBWR containment's passive cooling in the DCD so it is better understood how the
function is an integral part of the containment and structural boundary. This design approach is
diametrically opposite of a traditional extension or closed system that provides the cooling
function from outside of containment.
The original response to the RAI indicated the ESBWR containment cooling would be designed
with consideration given to Standard Review Plan (SRP) 6.2.1.1 .C instead of the documents
listed by the staff (10 CFR 50, Appendix A, GDC 56; SRP 6.2.4, Revision 2;
ANS-56.2/ANSI N271-1976; and Regulatory Guide 1.141). It was by no means GEH's intention
that SRP 6.2.1.1 .C would be the only guidance considered in the design of the PCCS.
PCCS provides a functional feature of the ESBWR primary containment that assures cooling in
the event of a design basis accident (DBA) or anticipated operational occurrence (AOO), the
result of which is a loss of normal containment cooling. PCCS is an inherent capability designed
into the containment structure, and is not intrinsically a separate fluid process system. This is a
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specific departure from the past BWR plant designs including the ABWR. All past BWR
containment designs have relied upon an external active safety-related fluid heat exchange
system to provide containment cooling in response to DBA and AOO instrumentation and
control (I&C) indications and control room operator response actions. To provide a safer and
more reliable containment cooling function, PCCS negates the need for a separate active
safety-related cooling system, and thus eliminates the need for fluid piping penetrations.
The ESBWR containment is designed'under the scope of ASME Section III, Division 2,
Article CC-1000. Within this article is Paragraph CC- 1120, General Requirements, which states
"The rules of Division I shall apply as required in this Subsection for parts and appurtenances not
backed by structural concrete for load carrying purposes". As an integral part of the containment
structural boundary not backed by concrete, PCCS is under the scope of ASME Section llI,
Division 1, NE-1 130(a), which covers "the containment vessel."
In addition, as described in the original response to the RAI, the PCCS must be designed in
accordance with GDC 2, 4, 16, 38, 39, 40, 50, 51, 52, and 53. The PCCS, therefore, does not fall
under the scope of GDC 56.
Regulatory documents such as SRP 6.2.1.1 .C are not limited to a simple wall and roof style
containment, and the design of the ESBWR containment cooling function does have precedent.
As an example, consider the Mark I style containment, shown below, which is included in the
scope of SRP 6.2.1.1 .C.
2. Iorym C
4- Supp

ion Pol

pV.

In a Mark I containment, the "light-bulb" shaped drywell is connected through a reinforcedconcrete barrier by a series of metal ducts to the wetwell metal torus. This wetwell design is a
contiguous part of the containment (not an extension or closed system outside of containment).
This design contains many features that are similar to the ESBWR, including the vent duct
connections between the drywell and torus, which is a structural containment barrier that is not
reinforced by concrete. The ESBWR containment can be understood as an extrapolation
beginning from the Mark I containment.
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Thus, the ESBWR containment design is an evolution, built on GEH's experience with previous
containments, and specifically designed to incorporate the safety-related function of containment
cooling directly into the containment structure. Accordingly, GEH has pursued following a
design development that satisfies the applicable ASME Code requirements for Class CC and
Class MC containment vessel design and construction.
The national standard definition of "penetration assembly" does not apply to the ESBWR PCCS
function because the PCCS does not require fluid piping to "pass through a single aperture
(nozzle or other opening) in the containment." By definition, a system that forms an integral part
of the containment boundary cannot do this.
GEH understands that the DCD contains numerous inconsistencies regarding this topic. In some
places, the PCCS is correctly described as function built into the containment boundary. In other
places it is incorrectly described as if it were an extension of containment or a closed system
outside containment.
An extensive review of the DCD has been performed to standardize the description of the PCCS
as being an integral part of the containment boundary. These descriptions will be revised in both
DCD Tier 1 and DCD Tier 2 to correct all inconsistencies.
DCD Impact:
The following sections of DCD, Tier 1, and DCD, Tier 2, will be revised as shown in the
attached markups:
*

Tier 1, Subsection 2.15.4

*

Tier 1, Table 2.15.4-1

*

Tier 1, Figure 2.15.4-1

*

Tier 2, Figure 1.1-2

*

Tier 2, Subsection 1.2.2.15.4

*

Tier 2, Table 1.3-2

*

Tier 2, Sections 3.1 and 3.8

*

Tier 2, Table 3.2-1

*

Tier 2, Subsection 3.9.3

" Tier 2, Section 6.2 and Subsection 6.6.1
*

Tier 2, Tables 6.2-10 and 6.2-47

*

Tier 2, Figures 6.2-1, 6.2-15, and 6.2-16

*

Tier 2, Subsections 7.1.5 and 7.3.2

*

Tier 2, Subsections 9.1.6 and 9.2.5

*

Tier 2, Subsection 15.5.6

*

Tier 2, Subsection 16.3.6.1.7, 16B.3.6.1.7, and 16B.3.7.1
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Table 1.3-2 Comparison of Emergency Core Cooling Systems and Safety-Related
Containment Cooling Systems

System
Capacity per division

Units

ESBWR

j

0.139
(2200)

jm0s

(MI)

ABWR
N/A

Containment Cooling System (Sectin 6.2)
Residual Heat Removal (RHR)
Number of loops

None

3

Number of pumps

N/A

3

Number of heat
exchangers

N/A
_

_

_

Heat exchanger type

_

_

3
_

_

N/A

_

_

_

Horizontal
U-Tube/Shell

Passuve Con-ainmmt Cooling System
Number of pumps

0

N/A

Number of heat
exchangemr

6

N/A

Vertical Thbes commected
to Hoirinntal Dninn

N/A

11.0 P)

N/A

Heat exchanger type
Heat hander/unt

MW

(Rtuls)

(1.0435x1()

Number of cooling pools

Cooling pool capacity

6 MI

N/A

72 his decay heat

NA

Notes for Table 1-3-2:
(0) hterstd g wit 3 GDCS pool.
(2) Repo•tdS SflHown is aftr qsi steady-state is
(3) The beat transferis based n (a) par
m 1aastea
walm at 10PC (214 0F) mad open to am sbbe.ph

_adtmduw
a 13.8 kPa (2 psid4 back pressure.
in tlh tubes at 308 kPa (45 pan, sad (b)p

(4) The PCl pools amamzasgaia two etsnof thrpoeien
duee.
AlloIf
c amucaM at their lowe hads
to allow fill use of the colflicmwamt ,nmtxuy.

1.3-9
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3.1-4-8 Criterion 37-Testing of Emergency Core Cooling Sstem
Criterion 37 Statement
The Emergency Core Cooling System (ECCS) shall be designed to permit appropriate periodic
pressure and functional testing to assure (1) the structural and leaktight integrity of its
componets, (2) the operability and perfonnance of the active components of the system, and (3)
the operability of the system as a whole and, under conditions as dose to the design as practical,

the perfonnance of the foLi operational squene that brings the system into operation, including
operation of applicable portions of the protection system, the transfer between nmumi and
emegency power sorces, and the operation of the associate cooling water system
Evaluation Against Criterion 37
Each of the ECCS subsystems (ADS and GDCS) is designed to permit periodic testing to assure
operability and performance of active
of ead&system.
The ADS DPVs and the GDCS valves cannot be tested during power opemtimn; selected
actuators are removed and test fired during refueling outages. The GDCS check valves can be
functionally tested via dedicated test line connections every refieleng outage. GDCS flow
testing is condncted as pert ofpreopaonal testin& Provisions for flushing the GDCS injection
lines and venturi within the GDCS injection nozzle awe provided_ The ECCS is subject to
periodic tests to verify the logic sequence that initiates ADS and the GDCS system- A periodic

self-test of the logic circuibry is perfmed to verify operability.
The design of the ECCS subsystems meets the requirements of Criterion 37.
discussions, see the following subsections:
Chapter/
Section

For further

Title

5-2-2

Overpressure Protection

6-3
7-3-1-1

Emergency Core Cooling Systems
Automatic Depreqmizafon Subsystem

73.11

Gravity-Driven Coohng System

16

Technical Specifications

3.1.4.9 Cri•eion 38-

CoatainmentHeat Rem ov

Criterion 38 Statement
A system to remove heat from the reactor containment shall be provided- -The system safety
function shall be to reduce rapidly, consistent with the functioning of other associated systems,
the containment pressure and temperature following any LOCA and maintain them at acceptably
low levelst
Redundancy in components and features and interconnections, leak detection, isolation, and
ctainment capabilities shall be provided to assure that for on-site electric power system
operation (assuming off-site power is not available) and for off-site electric power system

3-1-35
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operation (assuming on-site power is not available), the system safety function can be

accomplished, assuming a single ftflumr
Evaluation Against Criterion 38
The containment heat removal function is accomplished by the Passive C-ntaiment Cooling
System (PCCS) The PCCS provides sufficient decay beat removal post-LOCA, to assure that
containment pressure never exceeds its design pressme and temperature.
The PCCS consists of six independent steam condensers that are an integral part of the
conta-mm t Each PCCS condenser contains two heat exchanger modules that condense steam
on the tubeside and transfer heat to water in the Isolation Co-sassiv
Containment
Cooling (IC/PCC) pool which is vented to atmosphere The IC/IPCC pool is positioned above,
and outside, the ESBWR containment (drywell). To an
availability, no valves ae employed,
thir precludin inadvertent isolation of the Passive Contaniment Cooling (PCC)
The PCCS condess receive a steam-gas mixture supply directly from the drywwel PCCS flow
-nmmm
drywell and the suppression
is drive by the pressure difference aeated between the c
pool during a LOCAK The PCCS does not require power supplies, seolrs, control logic• poweractuated devices or operator actions to flmction. During normal plant operation, the PCCS
condensers are in "ready standby".
ThM P
is designed to Quality Group B Rpeirtes pe RG 126. The system is designed
as Seismic Category I per RG 1.29- The common pool that the PCC condemsers sime with the
ICs of the Isolation Condenser System is an Engineered Safety Feature (ESF). This pool is
designed such that no locally geuerated force (such as an IC tube rupture) can destroy its
funzction- Protection requi-nel against mechanical damage, fire and flood apply to the
common ICaIPC poolThe safety-related IC/PCC pool subcompaitnin provide protection for the PCCS condensers to

comply with 10 CFR 50, Appendix A, Criteria 2 and 4.
The PIC condeses do not fail in a manner that damages the safety-related IC/PCC pool
because it is designed to withstand the induced dynamic loads, which ae caused by combined
seismic, DPV/SRV or LOCA conditions in addition to POC operating loads,
The PCCS provides the contaiment heat removal function required in Criterion 39- For fither
discussion, see the following subsections:
Chapter/
Section

622

Title

Passive Containment Cooling System

3.1.4.10 Criterion39-

Inspecion of ContainmentHeat ReuoesJ SWt•em

Criterion 39 Statement
The Con•a•innt Heat Removal System shall be designed to pe•mit approriate periodic
inspection of important compnents, such as torus, sumps, spray nozzles, and piping, to assure

the integrity and capability of the system.
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Evaluation Against Criterion 39
The PCCS condenser is an integral part of the containment (drywell) pressure boundary and it is
used to mitigate the consequences of an accident. Because of this function it is classified as a
safety-related Engineered Safety Feature (ES•.
The PCCS is designed to ASME Code

Section H, Class MC and Section XL IWE requniemnts fhr design and accessibility of welds
for im-service inspection to meet 10 CFR 50 Appendix A, Criterion 16- Ultrasonic testing of
tube-to-header welds and eddy current testing of tubes can be done with the PCC condenser in
place.
The containment heat removal system is designed to permit periodic inspection of major
components to meet the requireents of Criterion 39. For finther discussion, see the following
subsections:
Chapter/
Section
6.2-2

Title
Passive Containment Cooling System

3.1.4.11 Criterion40-- Testing of ContainmetHeatRemoval System
Criterion 40 Statement
The Contaiment Heat Removal System shall be designed to permit appropiate periodic
pressure and functional testing to assure (1) the structural and leaktight integrity of its
components, (2) the operability and performance of the active components of fand
(3)
the operability of the system as a whole, and, under conditions as close to the design as practical,
the performance of the fall operational sequence that brings the system into operation, including
operation of applicable portions of the protection system, the transfer between nrmal and
emergency power sources, and the operation of the associated cooling water system
Evaluation Against Criterion 40
The Passive Containumn Cooling System accomplishes the containment heat removal iinctionThe PCCS is an integral pert of the containment boundary. It is designed to be periodically
pressure tested as pert of overall Containment Leakage Rate Testing Program (Subsections
612-6.1, 612.6.2 and 6.263) to demonstrate structural and leaktight integrity. Also, the PCCS
loops can be isolated fhr individual pressure testing during maintenance or in-service inspection
using various non-destructive examination methods.
Functional and operability testing is not needed because there are no active com•ments of the
system. Performance testing during power opration is not feas-ble; however, the pe
e

capability of the PCCS is proven by M-scale PCC condenser prototype tests at a test ficility
before their application to the plant containmen system design. Pe
is established for
the range of in-coam
environmental conditions following a LOCAK
Integrated
containnimt cooling tests have been completed on a fill height, reduced section test facility, and
the results have been conelated with TRACG computer program analytical prediction& this
computer program is used to show acceptable ctain
performance.
The design of the testing of containment heat removal system meets the
Criterion 40. For futbhe discussion, see the following subsections:
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The design of the CIS meets the requiements of Criterion 43- For furthe discussion, see the
following sections:
Chapter/
Title
Section
1.2

General Plant Description

62-5

Combustible Gas Control in Contibnment

7

Instrnentaton and Control Systems

9A49

Containment Inerting System

3.1.4.15 Crierion44-- Cooling Water
Criterion 44 Statement

A system to transfer heat fron structures, systems, and conipoints important to safety, to an
ultim to heat snk shall be providedL The system safety fimntion shall be to transfer the
combined heat load of these structures, systems, and
o
under normal operating and
accident conditions
Redhndancy in components and features, and interconnections, leak detection, and isolation

capabilities shall be prov•ded to assure that for on-ate electric power system operation (assummg
off-site power is not available) and for off-site electric power system operation (assuming on-site
power is not available), the system safety function can be accomplished assumnmg a single

failure.
Evaluation Against Criterion 44
The ESBWR ultimate heat smk is the IC/PCC pooL In the event of a design basis accident, heat
is transfened to the IC/PCC pool(s) through the Isolation Condenm System (ICS) and the
Passive Containment Cooling System (PCCS). The water m the ICMCC pol(s) is allowed to
boil and the resulting steam is vented to the envirmment The PCCS has no active comonents
and requires no electrical motive power or control and instrumentation functions to pefoun its
safety-related function of transferring heat to the ultimate heat sink The initial IC/PFC pool
vohmne, combined with the additional water vohlne that is tied in automatically from the
Dryer/Separator Pool and Reactor Well, provides sufficient water volume for at least 72 hours
after a LOCA without external make-up to the IC/PCC pools. Therefore, no credible single
failure can prevent the IC/PCC pools from performing its safety-related function
The requirements of Criterion 44 for heat trlnsh? to the ultimate heat sink are met For further
discussion, see the following sections:
Chapter/
Section

Tide

1-2

General Plant Description

5.4.6

Isolation Condenser System

622

Passive Coninment Cooling System
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Ultimate Heat Sink

3-1-4-16 Criferion 45--Inspection of Cooling Water Syjstem
Criterion 45 Statement
The Cooling Water System shall be designed to permit appopriate periodic inspection of
important componets, such as heat exchangers and piping, to assure h integrity and capability
ofthesystem.
Evaluation Against Criterion 45
The ICIPCC pool is located outside containme and is accessible for periodic inspection&
During outages, the ICIPCC pool compatments can be drained to permit inspection of the
ICPC Pool componentsThe features of the ICIPCC pools meet the requirements of Criterion 45. For further discussion,
see the following sections:
Chapter/
Title
Section
12

General Plant Description

5-4.6

Isolation Condernse System

6.2.2

Passive Containment Cooling System

9.25
14

Ultimate Heat Sink
Initial Test Program

3.1.4.17 Criterion46-- Testing of Cooling Water System
Criterion 46 Statement
The Cooling Water System shall be designed to permit appropriate periodic pressure and
fimctional testing to assure (1) the structural leaktight integrity of its components, (2) the
operability and the perffinace of the active components of the system, and (3) the operability
of the system as a whole and, under conditions as close to the design as practical, the
performance of the foil operational sequence that brings the system into operation for reactor
shitdown and for loss-of-coolant accidents, including operation of applicable portions of the
protection system and the rnsfer between normal and emergency power sorces.
Evaluation Against Criterion 46
Redundancy and isolation ae provided to allow periodic inspection of the IC/PCCS pool
compartnents As discussed in the evaluation of Criterion 44, the IC/PCCS pools contain no
active componet aside from connections to the Eryer/Seprator Pool that open passively to
ensure adequate coolant is Frovided for at least the initial 72 hours following an acciden These
connections are accessible during an outage to permit inspection. The periodic inspections
described in the response to Criterion 45 verify system integrity (see the evaluation of
Criterion 40).
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The design of the IC/PCC pools meets the requirements of Criterion 46. For further discussion,
see the following sections:
Chapterd
Tide
Section
1-2

General Plant Description

5.4-6

Isolation Condenser System

6.2.2

Passive Cadainmet Cooling System

9.2.5

Ultimate Heat Sink

14
16

Initial Test Program
Technica Spcfifh

3.1.5 Group V -

Reactor Containment

3.1.5.1 Cririon 50-

ContainmentDesign Basis

Criterion 50 Statement
The reactor containmet structure, including access openings, penetrations, and the Containment
Heat Removal System, shall be designed so that the continment structure and its internal
compartments can accommodate, without exceeding the design leakage rate and with sufficient

margin, the calculated pressure and temperature conditions resulting from any los-of-coolant
accident- This margin shall reflect consideration of (1) the effects of potential energy sources
which hav not been included in the determination of peak conditions, such as energy in steam
generators and, as required by Section 50.44, energy from metal-water and other chemical
reactions that may result flam degradation but not total fiure of emergency core cooling
fuctioning, (2) the limited experience and espemxmal data available for defining accident
and conan responses, and (3) the co
of the calculatimal model and

in~t paameters

Evaluation Against Criterion 50
Design of the containment is based on consideration of a fill spectrum of postulated accidents,
which would result in the release of reactor coolant to the containmenL Tlese accidents iclude
liquid breaks, steam breaks, and partial breaks (both steam and liquid). The evaluation of the
contant design is based on enveloping the results of this range of analyses, plus provision
for appopn•tr
matrgins. The most limiting short-term and long-term pressure and temperature
responses are assessed to verify adequacy of the containmzet structure.
The design of the containment system meets the r
of Criterion 50. For fluther
discussion, see the following sections:
Chapter/
Section

Titde

3.7

Seismic Design

3.8

Design of Seismic Category I Structures
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Evaluation Against Criterion 55
The Reactor Coolant Pressure Boundary (RCPB), as defined in 10 CFR 50, Section 50.2,
consists of the reactor pressure vessel,
-ressue-raiug
appurtenances attached to the vessel,
valves and pipe which extend from the reactor pressine vessel up to and including the outermost
isolation valves. The lines of the RCPB, which penetrate the containment, have isolation valves
capable of isolating the containment, thereby precluding any significant release of radioactivityJustification for the design of each RCPB line penetrating containment is provided in
Subsection 6.2.4.
The
m i which RCPB lines that penetrate pnmaiy containment meet the rqiments of
Criterion 55 is discussed further in the following sections:
Chapter/
Section

Tide

5.2

Integrity of Reactor Coolant Pressure Boundary

5.4.5

Main Stemline Isolation System

5-4.6

Isolation Condenser System

5.4.8

Reactor Water CleanUpmSbnudown Cooling System

5.4.9

Main Steamlines and Feedwater Piping

6.2.4

Containment Isolation System

6.2.5

Combustible Gas Control in Containment

7

Instrunmentation and Control Systems

15

Safe Analyses

16

Technical Specification

3.1.5.7 Criterion 56-

PtimaryConAtminmnt Isohaion

Criterion 56 Statement
Each line that connects directly to the contaiunent atmosphere and penetrates primmy reactor
containment shall be provided with containment isolation valves as follows, unless it can be
demonstrated that the containment isolation provisions for a specific class of lines, such as
instument lines, are acceptable on some other defined basis:
(1)

One locked closed isolation valve ind and one locked closed isolation valve outside
containment or

(2)

One automatic isolation valve inside and one locked closed isolation valve outside
containment or

(3)

One locked dosed isolation valve inside and one automatic isolation valve outside
containnmet (a simple check valve may not be used as the automatic isolation valve outside
containment); of
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One automatic isolation valve inside and one autninatic isolation valve outside containment
(a simple check valve may not be used as the automatic isolation valve outside
cotainment).

solati valves outside cont• •n shall be located as dose to the con-ammei as practical and
upon loss of actuating power, automatic it=
valves shall be designed to take the position
that provides greater sfty.
Evaluation Against Criterion 56

ILines peertn containmen and connecting directly to the conainmentat

osperme, are

isolatable by one of the methods specified in Criterion 56 or ae exempted. A justification is
provided for each containant penetration in Subsection 624.
The manne in which the containnent isolation system meets the
discussed fiather in the following sections:
Chapter/
Section

-

of Criterion 56 is

Title

6-2-4
7

Containment Isolation System
Insrm enaton and Control Systems

15

Safty Analyses

16

Technical Specifications
osed System Isolalioa Valves

3.1.5.8 Criterion 57Criterion 57 Statement

Each line that penetrates pri•nay reactor containment and is neither pat of the ractar coolant
pressure boundary nor connected directly to the containmen atnisphes shall have at least one
contaimen isolation valve which shall be either automatic, or locked closed, or capable of
remote maenal operation. This valve shall be outside the containment and located as dose to the
conitanmelt as practical- A simple check valve may not be used as the automatic isolaton valve.
Evaluation Against Criterion 57
Each line that penetrates the containment and is not connected to the containment atmosphere
and is not part of the reactor coolant pressure boundary has at least one isolation valve outside
containment
The manne in which lines that penetrate the containment boundary but me not part of the RCPB
nor connect to the containment atmosphere meet the requirements of Criterion 57 is discussed
further in the following sibsection:
Chapter/
itile
Section
6.2.4

Cont-in

Isolation Systems

3.1-47

26A6642AJ Rev. 04

CC

ESBWIR

Design Ceatni Dowumcnfler 2
Table 3.2-1

Classification Summary
rlnWpalComponents'
1i Passive Contanm

Safety
Cas.t'
t Cooring System

Qua ity QA
Seismc
-ocSaion' Group' Req." Category'

2

CV

B

B

I

2

RB

B

B

I

3

RB,CB

-

B

I

N

RB, 00

-

E

NS

N
3

CV
CV

-

E
B

11
I

2

CV. RB

-

B

I

3

CVRB,
CB
CV, RB,
CB
OL

-

B

I

-

E

NS

E-

NS

C

Notes

(PCCS)
f31 Containment InertingSystem
Piping and valwvs (including suppors)
forming pont ofthe containment
boundary
Elecrical modules and cables with

safety-relatcd function
Other mechanical modales (inclding
nistrm storage tanks, and vaporias),
piping, valve and electicjal modules
and cables with no safety fumction
T41 Drywed Coolng System (DCS)
T49 Passht Auto-Caat14k Recombiner
Sytm (PARS)
r62 Con tainment Monitoring System
I Mecharical compnents involved in
containment iwlati n function
Other safey-rely
edportimos ofSystem
No•seety-Related podi•a. of system

N

f64 Environmetal MonitoringSystem

N
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3±.17.3.11 Acceptance Criteria
The acceptance standards of the material specaficatin or IWB-3517-1 shall be used for the
evaluation of bolting For other preservice and msevrce examinations, the requiremn t of
IWE-3000 for Class MC components and metallic lnr or IWL-3000 for Class CC components
shall be used for evaluation_ The ulrasomic acceptance standard of IWE-35113 for Class MC
components shall also be applied to metallic nen of Class CC components.
3..1.7.3.12 Evaluation of Inaccessible Areas

During operation, areas inaccessible for examination for acceptability shall be evaluated if
conditions exist m accessib~le areas that indicate the presence of or result in the degradation ofthe
inaccessible areas. For each such area identified, the following information shall be included in
the In-service Inspection (1M1) Sumnnary report requied by ASME Section XJ TWA-6000:
(1)

A descipftion of the type and estimated extent of degradation, and the conditions that led to

the degradation.
(2)

An evaluation of each area and the result of the evaluton_

(3)

A description of necesary correctiv actions.

3M2 Steel Components of the Reinforced Concrete Containment
38.21 Descdlionofthe Sted Containment Components
The ESBWR has a reinforced concrete containment vessel (RCCV) as described in
Subsection 3.8.1. This section describes the following steel compntents of the concrete
containment vessel:(1)

Personnel Air Locks

(2)

Equipumet

(3)

Penetrations

(4)

Drywell Head

(5)

PCCS Condenser

Hatches

3.8.1.1 Personnel Air Locks

Two personnel air locks with an inside diameter sufficient to provide 1850 mm (6 & 13/16 in.)
high by 750 mm (2 f 5-1/2 in-) wide minnimm clearance above the floor at the door way are
providedL One of these air locks provides access to the upper dzyweU and the other provdes
access to the lower drywlL
Lock and swing of the doors is by manual and automafic means. The locks extend radially
outward fiomr the RCCV into the Reactor Building and are supported by the RCCV only The
miimnum clear horizontal distance not impaired by the door swing is 1850 mm (6 ft- 13/16 in).
Each personnel air lock has two pressure-seated doors interlocked to prevent simultaneous
opening of both doors and to ensure that one door is completely closed before the opposite door
can be opened. The design is such that the interlocking is not defeated by postulated
malfhnctions of the electrical systema Signals and controls that indicate the operational status of
3.8-16
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Figures 3.1-6, 3-&-7, 3-1-8, 3.8-9, 3.8-10 and 318-11 show the typical details for the containment
mehncland electrical penetrtions.
3J.LIA Drywell Head
A 10,400 mm (34 f- 1-7116 in.) diameter opening in the RCCV upper diywell top slab over the
RPV is coverd with a removable steel torisphlical drywell head, which is part of the pressure

boumdary

This structure is shown in Appendix 30 Figure 3G.1-51-

designed for

The dywell head is

removal during reactor refueing and for replacement prior to reactor operation

using the Reactor Buitding crane. One pair ofmating flanges is anchored in the drywell top slab
and the other is welded integrally with the drywell head. Provisions are made for testing the

flange seals without pressurizing the drywellThere is water in the reactor well above the drywell head during normal operation. The heght of
water is 6.7 in (21 fl_ 11-3/4 in.). The stainless steel clad thickness for the drywell head is
2-5 mm (98 mils) and is determ
in accordance with NB-31223 requnirements so that it results
in negligible change to the stress in the base metal
There are six (6) support brackets attached to the inner surface of the drywell head
circumferetially to support the head on the operating floor during refzeling. These support
brackets have no stiffening effect and do not resist loads when the head is in the installed

conlfiguratiollTo provide a leak resistant rfueling seal, a structural seal plate with an attached compressible-

bellows sealing

-

between the Reactor Vessel and Upper Drywell opening is utilized.

The Ref•eling Seal is a contnuous gusseted radial plate that is anchored to the Drywell opening
in the Top floor slab. The radial plate surruds the RPV with a radial gap opening to allow for
therml radial expansion of the RJV. A circumferntial radial bracket from the RPV connects to
a cirumferential bellows that is also connected to the underside of the Drywell opening plate,
thus providing a refueling seal, and allowing for axial thermal expansion of the RPV.
31A.1

PCCS Condenser

There are six (6) PCCS Condensers located in the PCC subcomparl mntpools. The condensers
form an integral part of the conament boundary while the pool stucture and pool water are
outside contnment. The PCCS Condensers ae described in Subsection 6.2.2.
3.8.2.2 A/

'cae Codes, •S••azrds, and Specifcations

3,Z.J1 Coda and Standards
In addition to the codes and standards specified in Subsection 3.8-1.22, the following codes and
standards apply:
(1)

American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,
Section E[[, Division 1, Nuclear Power Plant Compoents0 SubsectionNE, Class MC and
Code Case N-284.

(2)

ANSIIAISC N690-1994s2 (2004) Specification for the Design, Fabrication and Erection of
Steel Safety-Related Stnucture for Nuclear Facilities
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A finite-element analysis model andfor manual calculation is used to determine the stresses in the
body ring and hatch cover of the equipment hatch. The equipment analysis and the strm
intensity limits are in accordance with Sub-articles NW-3130, NE-3200 and NB-3300 of ASME
Code Section IlL The hatch cover with the bolted flange is designed in accordance with
Subarticle NE-3326 of ASME Code Section TI.
3.L4f1.3 Other Penetratinon
Piping penetrations and electrical peneft
are subjected to various combinations of piping
reactions, mechanical, thermal and seismic loads transmitted through the RCCV wall structur
The resulting forces due to variou load combinations am combined with the effects of external
and internal rtmiesues The required analysis and associated stress intensity limits are in
accordance with Sub-article NE-3200 of ASME Code Section m, Division 1, including fatigue
evaluation as requiredMain Steam and Feedwater penetrations are analyzed using the finite element method of analysis
for applicable loads and load combinations The resulting stresses meet the acceptance criteria
stilulated in Sub-article NE-3200 of ASME Code Section TB Division 1, including fatigue
evaluation as required,
3.&L4.A DrywuU Head

The dryweil head, cimaisting of she]

flanged closure and drywell-head anchor system, is

analyzed using a finite-element stress analysis compter program or manual calculatiom The
stesses including discontinuity stresses induced by the combination of external pressure or
internal pressure, dead load, live load, thermal effects and seismic loads, ae evaluated. The
required analyses and limits fir the resulting stress intensities are in accordance with Sub-articles
NE-3130, NE-3200 and NE-3300 of ASME Code Section HI, Division 1.
The compressive stress within the knudcde region caused by the intrnal pressure and the
compress=inm other regions caused by other loads ae limited to the allowable campre istress values in accordance with Sub-article NE-3222 of ASME Code Section II, Division 1, or

Code Case N-294.
3A.l4S PCCS Condenser
The PCCS condensers are composed of two modules consistig of drum-and-tube type heat
exchangers using horizontal upper and lower drums connected with multiple vertical tubes Two
identical modules are compled to form one PCCS heat exchanger unit The condenser assembly
forms an integral part of the containment boundary and is submerged in the water of an IC/PCC
pool subcompartment he pool water lies outside the containment boundary. Three (3) sleeves
containing the feed lie, return ine and drain lines-penetrate the RCCV Top Slab- The lines
connected to the condenser and the deeves are part of the containmnt boundary. Figure 3--7
shows the typical configuration for these passages through the RCCV Top Slab and Table 3-1-17
lists each of these passages and their finctionm
The PCCS condenser is anchored to the RCCV Top Slab and is guided by the IC/PCC pool
walls.
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The PCCS condenser is subjected to various cmbinations of piping reaCtion, mechanical,
thmal and seismic loads including slashing. The resulting force due to vmious load
combinalions are combined with the effects of dffential pressures.
The PCCS condenser parts conform to the design reuiremen of Sub-Articles NE-3200 and
NE-3300 of ASME Code, Section IIl Subsection NE (Class MC). The PCCS condenser support
is evaluated in accordance with the ASME Code, Section RI, Subsection NF.
3-8-2-S SftchiralAcceptance Criteria
The structural acceptance crteria for the steel components of the RCCV (ie, the basis for
establishing allowable stress values, the deformation limits, and the factors of safety) axe
established by and in accordance with ASME Code Section Il, Subsection NE.
In additum to the structural acceptance criteria, the RCCV is designed to meet minimum leakage
rate requiements discussed in Section 6-2- Those leakage rqunements also apply to the steel
components of the RCCV.

The combined loadings designated under 'Wormar,l"",

sevm •vi

me

",

and
Environmental
Fuvironmetal;
"Abnormal",
"m
W_.xtreme
in Table 3.8-2 are categorized according to Level A, B, C
"Abnormal/Extreme
and D service limits as defined in NE-3113. The resulting primary and local membrane,
bendin and secondary stress itensities, including compressive stresses, ae calculated and their
coresponding allowable limit is in accordance with Sub-artidle NE-3220 of ASME Code
SectionTLl
In addition, the stress itensity limits for testing, design and Level A, B, C and D cnditions are
summarized in Table 3.1-4.
Stability against conpresuion buckling is assured by an adequate factor of safety.
The allowable stress limits used in the design and analysis of non-pressure-ressting components
ae in accordance with Subsection 3.1_2-1 (2)3.8-2.6 Maniak Quality Confrv4 and Seal Construcion Techniques
The steel components of the RCCV locks, hatches, penetrations, drywell head, and PCCS
condensers are fabricated from the following materials.
*

Plate (SA-516 grade 70, SA-240 type 304L, SA-516 grade 60 or 70 purchased to

SA-264)
0

Pipe (seamless SA-333 grade I or 6 or SA-106 grade B or SA-312 type 304L or SA-671

Ur CC70)
*

Forgings (SA-350 grade LFI or LF2 or SA-122F 304L1316L)

* Tubes (SA-213 grade TP304L)
*

Bolting (SA-320-L43 or SA-193-B7 or SA-193-BB bolts with SA-194-7 or A325 or
A490 nuts)

* Castings (SA-216, grade WCB or SA-352, grade LCB, A27, or 7036)
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Table 3.8-17
PCCS Passages Through RCCV Top Slab
Passage
Number

Description

RCCV Sector

0001

Condenser Steam Inlet Line A

I

0O07

Condenser Condensate + Vent Line Al

I

000C

Condene Condensate + Vent Line A2

I

0002

Condenser Steam Inlet Line B

L/IlI

0009

Condenser Condensate + Vent Line BI

I/I11

0010

Condenser Condensate + Vent Line B2

I/IME

0003

Condenser Steam Inlet Line C

II

0011

Condens

Condensate + Vent Line Cl

HI

0012

Condenser Condensate + Vent Line C2

HI

0004

Condenser Steam Inlet Line D

H

0013

Contd

Condensate + Vent Line DI

H

0014

C

Condensate + Vet Line D2

H

0005

Condens

Steam inlet Line E

INV

0015

Condenser Cnudenste + Vent Line El

Inv

0016

Censer C

E/IV

+ Vent Lie E2

0006

Condenser Steam Inlet Line F

IV

0017

Condenser Condensate + Vent Line FI

IV

0018
Condense Condensate + Vent Line F2
Notes:
(1) All PCCS Passages are located in the RCCV Top Slab-

IV

3.8-60

MFN 06-466 Supplement I
Enclosure 1

Page 27 of 65

26A66.t2AK Rev. 04
ESBWR

Deign Coatrol Dacumeamtfir 2

methods of stress analysis fbr- the core support structures and other reactor internas aredised
in Subsection 3-9.5
3.9.3.3 Main SYnm (MS) System Piping
The piping systems extending fium the reactor pressure vessel to and inclnding the ouflxard
main steam isolation valve are designed and constructed in accordance with the ASME Boiler
and Pressure Vessel Code Section al Class 1 critari Stresses ae calculated on an elastic basis
for each service level and evaluated in accordance with NB-3600 of the Code. Table 3-9-9
shows the specific load combinations and acceptance criteria for Class I piping that apply to this
piping. For the main steam Class 1 piping the thermal loads per Equation 12 of NB-3600 are
less than 2.4 S, and are more limiting than the dynamic loads that are required to be analyzed
per Equation 13 of NB-3600.
The MS system piping extending from the outboard mam steam isolation valve to the turbine
stop valve is constructed in accordance with the Code, Class 2 Criteria
3.9.3.4 Other Components
Standby liquid Control (SLC) Accumulator
The standby liquid control accumulator is designed and constructed in accordance with the
requirement of the Code, Class 2 comnponent
SLC Injection Valve
The SLC injection valve is designed and constructed in accordance with the requirements for the
Code, Class 1 componen
Gravity Driven Cooling System (GDCS) Piping and Valves
The GDCS valves connected with the RPV, including squib valves, and up to and including the
biased-open check valve are designed and construc
in accordance with the reepurmenU of the
Code, Class I
n
- Other valves in the system are class 2 components.
Main Steamline Isolation, Safety Relief, and Depressurization Valves
The main steamline isolation valves, SRVs, and Deprssuization Valves (DPVs) are designed
and constructed in accordance with the Code, Subsection NB-3500 requiremen for Class I
components.
Safety Relief Valve Piping
The re•ief valve discharge piping extendig from the relief valve discharge flange to the vent
wall penetration is designed and constructed in accordance with the Code requ- uents for
Class 3 components. The relief valve discharge piping e-ending from the diaphragm floor
penetration to the quenchers is designed and constructed in accordance with the Code

reauiremeltS for Class 3 copoens

Isolation Condenser System (ICS) Condenser and Piping
The ICS piping inside the primary containment between the reactor pressure vessel and the
condense isolation valve is designed and constructed in accordance with the Code requirements
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33.97A Floor-Mounte Major Equnpment
Because the major active valves are supported by piping and not tied to building structures, valve
"supports" do not exist (Subsection 3-93-7).
The Isolation Condenser (IC) heat exchanges are analyzed to vei the adequacy of their
support structure under various plant operating conditions In all cases, the load sresses in the
cri•ical support areas ae within ASME Code allowables.
3-93-8 Other ASMEHI Component Supports
The ASME Bff component supports and their attachments (other than those discussed in the
preceding subsection) axe designed in accordance with Subsection NF of the Code up to the
interface with the building structura
The intermediate building structural steel component
supports are designed in accordance with the codes as specified in Section 3-8. The loading
combinations for the various operating conditions correspond to those used to design the
supported component The component loading combinations are discussed in Subsection 35131.
Active component supports are discussed in Subsection 3.9.3.5. The stress limits are per
ASdE mll, Subsection NF and Appendix F. The supports are evaluated for buckling in
accordance with ASME Ill

3.9A Control Rod Drive.(CRD) System
This subsection addresses the Control Rod Drive system as discussed in SRP 3.9.4. The Control
Rod Drive (CRD) system consists of the control rods and the related mechanical comnxments that
provide the means for mechanical movement As discussed in General Design Criteria 26 and
27, the CRD systern provides one of the independent reactivity control systems- The rods and
the drive mechanism are capable of reliably controlling reactivity changes either under
conditions of anticipated operational occurrences, or under postulated accident conditions, A
positive means for inserting the rods is always maintained to ensure appropriate margin for
maliruction, such as stuck rods. Because the CRD system is a safety-related systen and
portio of the CRD system are a part of the reactor oolant pressure boundary (RCPB), the
system is designed, fabricated, and tested to quality standards connserate with the saftyrelated fuctions to be performed. This provides an extremely high probability of acco lishing
the saf&ty-related functions eithe in the event of anticipated operational occurences or in
withstanding the effects of postulated accidents and natural phenomena such as earthquakes, as
discussed in General Design Criteria (GDC) 1, 2, 14, and 29 and 10 CFR 50.55a_
The plant design meets the requirements of the following regulations:
(1)

GDC 1 and 10 CFR 50.55a, as it relates to the CRD system being designed to quality
standards commensurate with the importance of the safety-related finictionss to be

perflomed
(2)

GDC 2, as it relates to the CRD system being designed to withstand the effects of an
earthupake without loss of capability to perform its afety-related fimctions.

(3)

GDC 14, as it relates to the RCFB portion of the CRD system being designed, constrcted,
and tested for the extremely low probability of leakage or gross rupture.
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62 CONTAINJMENT SYSTEMS
6±1 Containment Functional Design
6±1.1 Pressure Suppression Containment
Relevant to ESBWR pressure suppression containment system, this subsection addresses or
references to other DOD locaions that address the applicable requireme-s of General Design
Criteria (GDC) 4, 16, 50, and 53 discussed in Standard Review Plan (SRP) 6-2.1.1.C Rev- 6.
The plant meets the requirements of
(1)

GDC 4, as it relates to the environmental and missile protection design, requires that
safety-related structures, systems, and components be designed to accommodate the

dynamic effects (e-g., effects of missiles, pipe whipping, and dichargg fluids that may
result flom. equipment filures) that may occur during normal plant operation or fillowing
a last-of-coolant accident,
(2)

GDC 16 and 50, as they relate to the containment being designed with sufficteut magin,
require that the containment and its associated systems can acconmodate, without
exceeding the design leakage rate and with sufficient margin, the calculated pressure and
temperature conditions resulting flomr any loss-of-coolant accident; and

(3)

GDC 53 as it relates to the containment design capabilities provided to ensure that the

containment design permits periodic inspection, an appropriate surveillance program, and

periodic testing at conaimnmeut design pr-essure

6.L,.1J Design Bases
The pressure suppression conaunent system, which comprises the Drywell (DW) and Wetwell
(WW) and s-pportig systems, is designed to meet the following Safety Design Bates:
0 The containment structure shall maintain its functional integrity during and following the
peak tansient pressures and temperatur
which would occur following any postulated
loss-of-coolant accident (LOCA). A design basi accident (DBA) is defined as the worst
pipe •reak, which leads to maximum DW and WW pressure and/or temperature, and is
postulated to ocacr simultaneously with loss of prfenred power. For structural integrity
evaluatuio safe shutdown earthquake (SSE) loads are combined with LOCA loads*

The conai-me t structure design shall accommodate the full range of loading conditions
consistent with normal plant operation, safety relief valve (SRV) discharge and accident
conditions including the LOCA related design loads.

*

The containment structure is designed to accommodate the maximnm internal negative
pressure difference between DW and WW, and the maximum external negative pressure
diffrence relative to the reactor building surrounding the containment.
The containment structure and reactor building, with concunent operation of containment

*

isolation function (isolates all pipes or ducts which penetrate the contanment boundary)
and other accident mitigation systems, shall limit fission product leakage during and
following the postulated DBA to values less than leakage rates which would result in offsite doses greater than those set forth in 10 CFR 50.67.
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The DW/WW Vent System directs LOCA blowdown flow firom the DW ino the suppression
pooL
The containment structure consists of the following major structural components: RPV support

structure (pedest,

diaphragm floor separatig DW and WW, suppres

pool floor

ab,

contaimtmt cylindrical outer wal cylindrical vent wall, contaimment top sab, and DW head.
The containmnt cylindrical outer wall extends below the sppresion pool floor slab to the
common basemat This extension is not part of containment boundary, however, it supports the
upper containment cylinder. The reinforced concrete basemat foundation supports the entire
contamment system and extends to support the reactor building surrounding the contaminan•
The design parameters of the containment and the major comone
of the containment system
ae given in Tables 6-2-1 through 6124. A detailed discussion of their structural design bases is
given in Section 3.8.
Drywell
The DW (Figure 612-1) comprises two volhmes: (1) an upper DW volume surrounding the upper
portion of the RPV and honsmg the main steam and feedwater piping, Gravity Driven Cooling
System (GDCS) pools and piping, PCCS pipmg, Isolation Condenser System (ICS) piping,
SRVs and piping.
s on valves (DFVs) and ping, DW coolers and piping, and other
miscellanons systems; and (2) a lower DW volume below the RPV support structure housing
the lower portion of the RPV, fine motion control rod drives, other miscellaneous systems and
equipment below the REV, and vessel bottom drain piping.
The upper DW is a cylindrical, reinforced concrete structure with a removable steel head and a
diaphragm floor constructed of steel girders with concrete fill. The RPV support structure
separates the lower DW from the upper DW. There is an open communication path between the
two DW volumes via upper DW to lower DW connecting vents, built into the RPV support
structure. Penetrations through the liner for the DW head, equipment hatches, personnel locks,
piping. electrical and instrumentation Jin ae provided with seals and leak-tight connections.
The DW is designed to withstand the pressure and temperature transients associated with the

rupture of any primary system pipe inside the DW, and also the negative differential prssnes
associated with contaiment
events, when the steam in the DW is condensed by
the PCCS, the GDCS, the Fuel and Auxiliary Pools Cooling System (FAPCS), and cold water
cascading fumr the break following post-LOCA flooding of the RNV.
For a postulated DBA, the calculated maximmm DW temperature and absolute pressure remain
below their design values, shown in Table 6-2-1.
Vacuum, breakers ae provided between the DW and WW. The vacumm breaker is a processactuated valve, similar to a check valv. The purpose of the DW-to-WW vacuum breaker system
is to protect the integrity of the diaphragm floor slab and vent wall between the DW and the
WW, and the DW structure and liner, and to prevent back-flooding of the sppresion pool water
into the DW. The vacuum breaker is provided with redundant promity season to detect its
closed position. On the upstream side of the vacuum breaker, a DC-powered solezoid-contro]led
and spring-operated backup valve deigned to fail-close is provided. The vacuum breaker is
illustrated in Figure 61-2S. During a LOCA, when the vacuum breaker opens and allows the
flow of gas frum WW to DW to equalize the DW and WW pressure and
eu eny does not
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(21C4F) (Rd. 1U The slunrnfuniddll be na-mudadive mudhasa
SWht pousfi pmummac
ur
e
torno
ItM
l
amiblont The atI
genmalud
in the IrJP0C pool i miesme bmtote
asuhuu anough wge-dimnelr
dimchwge wuib. A nod..ure
hrkelr
inistaled at the enbunce to lie
ichuqpge vit Ines Io pmedude excesmmive n
rce-,
clyywer mid lose of
OCAPCC pool wnler.
Endh PCCSiaopgmdeow i deigned to• uremvea mn
i 11 MR/t&o
deca head m
g theOwminbnmilside of the codensr
Imins
puea, aturtdl slmun at 361 kPa shokAne (45 pgi.) aod 134C; and, the
ICJPOC poola at atnosphem: Iplsum with a md tmpensiuu e of
1U2C.
APPLICABLE
SAFETY

ANALYSES

Refwance I coentain tie mmsl. doanlysem used Do
pimri odnint
Inmsur mad bnquipeshe luMing lag mid unin I LOCAs. The

inhim dr h•
'su
dew tm tahe he-runmo
u Pumive Contaimeint Casn Sshn mdalum to nu

pm

te
hn

of

lmtanment o•Ini
uhin delin limuit. The lne lhky fur
caniznuient pnmure mid lehnpnduhe am cldcaed Io denuxahub Vta
the numiman vduems reurins below tVe deign kmiL
PCCS uIes
LCO

Crilerion 3 of 10 CFR 50.36(cX2Xm).

Tls LCO requmires sx POCS anop -- xe
m to be OPERABLE
OPERABILITY of a PCCS kwpMdW ruqunsm tIMda the

pInrmuu aid physicalU miangawt SRa for the PCCS
I
sqmpd• be rnee Addiliordy, tie sai•m veive far he PCCS
codaraer submuamt1nuu pdo musd be Iocke opewx This ensmus Mit
the fun capoty olf te ICIP
podos i avilmet prmvide required
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n**nedi weeodmijn wih n m*.muimfts inLCO 3.711, lmdiiw
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APPUC'ABILIY

Thu POC:S',i,,cuuhm
-- -m aeup~md i be OPERABLIEin MODES 1.
2.3. end 4becmwea LOCA mid
m a prevwkaim, mibd
heel
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dlh piumaur mid bm~nqzsum Enivilm of *=a
MODES- lliwukuu, pmwsiv cmoirwlnen
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0=nbeunn
i cab~cpmncy f ndirietu The Coupleiom Tvv of 8
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8.1 wl 8
his RequkWdAdhi end C=nPfia~ Tume atCantinA

znat met,
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Itaixdoalcpebily allispm=ive candnimnt casing m 1ewiiP
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MODE 3 w~ifi 12 hum. and IDMODE 5 millihi 36 to=s. The
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plait can-Ibi lien IIIpawuraudkkainnnm iv
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SR 3..1,7.1

Thi SR nxpm pPo icvincNflan Maml O
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1w on

mid drm in3 w each PCCS opndeMer am in l2w fe
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pilIon This SR b rmngid Itoemn lid eadc PCCS cndemem is
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FUmd

mFickn popey whei muqud.
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mit.SR
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rem

iykio cardihumert Tlmher
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ntaimditwutdo.-inudd wi.L iIMODES unae. ihe SRui
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ameue
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Bidselac PCCS
subummpautnt remumsl lmaidion vw. i kxklod qwn. Ths SR enures
Imt thi level lie '
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level
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m anel•
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r. IFOhf SR is rodt
lie amuaodud

POCS impg
j~ nay mat be a
of peumqn l dep
•si.
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d
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ICJPOC pool and Iih POCS .bimmpemdrrieb
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drub Ie mand la Um me* muin pod ttmwuh li vent hw.
The Fmuquncy 1 Ibis SR b 24 auns an a STAGGERED TEST BASIS
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B 37 PLANT SYSTEMS

9 3.7.1
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abme ad omd. ft conwinmh t

bmmWdmy. dim*y aN wf dadro tkp d6. Th" ind nwi moudai
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cm be daored to hsoto a
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Ified 1.
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ce altoi

In addiantoIe PC mad PCC
Fmmi i each mpiooni poowis
psilarud
-i@ tfme pink Mpaiy upnd vdV, uich -i naniMu
todied ope.
.escin h vm
iI
.
The dWfepwidr pod mind o
wll pod a normdftad
ftm
Uthmqpimn pod bemie todruifepu
r pod mid madki wag
m rmiwdauied at a high
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*
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tduPg*iP.
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quab)
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m isma law bid in #a
exprmu
poo TTbe iywh.poir poolidmoncmed olveawoemat
mdl pool Utaugh lo mdao wall gate, wldchis not inndlled duuhg

Inan

pltoqwmkm.

By mmMinug hie ckm

mmd pOd mid

iismor well pool lo tie eixPmoadio pods, tie volumnve ofwler avae to

tio ICS md PCCS .urbl

is .di
A

t to mupport domy hod:

remoal low 72 hasam uliaupa uiw aictioarlie need to iple•dih lie
weasin the expimnn pools

Coding aidwdow up of
Ax~uniy Pods Co•i•

PMKpod wov is perlanad by Fuel =i
Syds•. (FAPiCS). The FAPCS iudkies a

sepoards .umiabsynil
b - puimp, had ombmrm =Wd vole
ftu
b
uenuitUtiif
didino
i d broieag rand de.f
ito
F
•wlCC
poodto piwu'dnrlnoo
mdimndIIn aothe KIPCC pok.The
FAPCS kinhades Im pedh for pot-madden nvdl-up wMdE rWuler,
frnm lieUbl
r•
ltdiin
m mad affalo .1Uv
4 yurmto
baW
ie

KIC'CCS pods (Rat. 1).
APPI.CABLE

In toe must o'r LOCA, iew pasive PCCS in required tom

SAFETY

oa.imme pook psari

ANALYSES

fR at letd 72 hms atlor tie LOCA wFilliut apert Inscbn (Rof 3).

& the

d kenpembiom below deep imat

In UIe eviandof nrac'" boldiki or a IuIn abchoLu, NIe ICS mud
moirtint1 nvorl coadet s'sluon pemurmain tnaeradum below
IWili bnvis and runv coe decoy hea fo st leot 72 hoss aller
IMMCrIoDidlaiM WRKIt opmrr ac• n (Ref 2).
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(Ceankne

The ICUPO poak - aso needed asa hnd' *t

brio ics cnu

c~odhigSyakm (RWILMSOC)smdm far decahad' amtmd winm
T1e ICJPC poosaki
.fy

LCD

Crim 3dof 10 CFR 50.36cX2Xl).

This LCO requres 2 the
ts PCC pools - OPERABLE- Opm'Iiy
mpiesiu the IC1PCC pools be nui bneaduilthi mpg Ped Imils for
n~ibinbm leve end neuman averae lampeauun.
To =mus~ Moti ft lhefd vehune ofga hmis
Iin ICIPC pools is avad"
btoU ICmud POC r md-P.Pg1- Wadlk. valves babsen the pa.111m
-116 es
audi .Wnimi pad amd'be locked apao mid ImI. I Iie valums
N- Nxn to ry
~eihapervior padl and the expmmnio pooas .n. open
mu~muUlkay aina kwimb Iernd.sdgh ftm the aupurnl pools.
Addilaiodily, Use nackr welgib. which amueckathearI
rucwmlb~
*pyedepwdh pad. .ud1 be renimiad.

APPUCABILIrY

The ICIPCC peaks we .qukad tobe OPERABLE InMODES 1,2, 3j id
4 becoum the PCCS mid ECS mid be requked Io 11u1,,w1d on ovam
OWt cumWd pmumibxlmi ad hod up of coolsknuit or the ECS mid
be req.*u bo aspon tonP~
am
Ai'k'i.
Requprevntis for le IOPCC u-mi. pooas in MODE 5 am de'.nuhid
byth ,uupimnenl of LCO 33.5.5 bafoicn Cauuimer Sydars (K:S) -

V--44

NS
I to ICJPCX poi i not OPERABLE, Ithe ICS ad PFCS amy not be
cqmdlle d pf.
iheilk mqudi sd*ety av
In
1br72 homs md lie

inid eaniluia used in lie amlyses inRek.un
2 md 3 mny not be
nut Req.*ud Asian A.A ikus 2mu
Wto KJPWC
pooas be n I.ken
,wihi B houn The ,1wCmnukian
Time oaf 5uuhSm I accplqable becaome

ft ICIPCC pods Mi Provkin I1mil i hat adni capacly mid the oe
-nt meliod. "Ir
Im
o ig mimp to on ICJPCC pooh.
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KNPCC Pods
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BA4SES
ACTMONS (

ed)
0.1 and 02
Ilfe Rgqahed Ahmn and amodaded Cnuipkdan Tmen f Condlion A
aenoteat
Requimed Acion BequmirMttol
.1
plit be pheed in a
MODE in wRich le LCO doss no appy. To addeve ta stdulin
e plah
read be medoatod MODE 3 witn 12 haesmand to MODE 5
Wilda 36 Wmow. 1he C(muliinnt Thumis ansniet bmed mu pila
dedouiig muh
"Mquked pot Cmidilknm tor Id power dnlikUm in Mn
orderly uower nod wluxnt chdle ghg plant swhuu

SURVELLANCE

REWREMNS

SR 3.7.1.1 end SR &7.12
This SR requre v
xkmin away 24 hums that the watrlei.s in euch
.zumpoad aid the wal.ter eve in lts duwdhopinou pool or reactor
w mealu hin
rilih nds, Thelels-nenemyb
um, I
Ohe vohnn d wter in lie lCYPCC pools is milkimutti suppmt decoy
heod - - d ithe K:Sanrmdkw
PCCS f 72 hums wedo te need
to replei sheVu ter in fi exp-mion pools. The 24 hour uquency i
acqlubbie beo mm nonn wo1r levels re MdediHd by di.n mid
indicklion in lio canin mo.
SR 3.7.1.2 inmodiked by. Nole lit speciles Unit is SRis not nmuuWed
to be met in MODES 3 mad 4. Comuidoung te reduced decy hei loIds
robinwginm biked aker the mrato is Wulo*n", iuoudimn dohmes
pod.s ftn doe ICACC expenaiom pools when in Modes 3 mnd 4 wi not
remat in a alpfiant rducton intle 72 hos mnsned avle
to

wove nikoqI ktoelw

PC goaL

SR 3-7.1.3
T~h SR mques
qavdiclton any 24 hum that the buk avere
tuuenmium ofethe KPCC pools r. 43&3C (110"1F). The bulk inenge

tampeouusut

is calciulted burned mu toe vlunm and Iweehdmie of'the

-miev in te expasion pools, the IC mad PCC .*co•ubuenb, tie
dymedeparol pea, and live reacor we. This volue fkw lie avrage
trmlmoabim of• 1CJPCC poak is an amumrplon in the anmiaes
deForm
in Rofemuces 2 mid 3 thut detuined 10 he d "1
cupecly ofth IJPCC pools is maffmiet to uppod decay hed mmoval
far 72 houris wiout the need to mpienth the wter in the .pinom

podos. Mio 24 uK ttmuanmci accelialfbe becausem
apewus wil be
prornpydared
a to obmid water twupemlus by aiwns mrd indicobmm
inthe control menu.ESBWR
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BASES
SURVELLAE REQUIRElENTS (cwtinued)
SR 3.7.1.A
This SR am*es veniclidion vwry 24 mPdl aUsit
. eachmunl hoaon
vai bee tiae ICOPC expunian padop11-him iskdd openl. is
SR in needed to eNum um:
tMedl*
fimue: dadwmr in elh axpmimi.
pod is WAMmbile tolbe E mid PCC m*inpmmn b.&
9 Wa SiSR rnot
ree the ICS aid PCCS nmy not be capableof pirknuing their design
fumdioan. lb. 24 .dh
a
Feqtmwncy r.
ki
SRin Ibmd on engMewehg
judgmut mid is maccatid ba
tme nmumJ la
. vaime beten
the ICJPCC pod lanli.s anm kx2d open and nnafmined in lik coa:ed
poaimi undersdaibudivf
ionh.

This SR sqiunm wvediTnd
eveuy24 manl=Iit tim
kNacl
wdli-odWvtuandor pod gio is not islled- This SR is necasmry Iemna
o
Mhi the vokane of aiter in toe readcr wag is ivalafbla to hi ICS midix
thi PCCS ondmmer. The
watwier i OW mRucI
iwe. Wall1is neded
to Vpmt deca hbdt emmoval 1 72 hours wMut le need Io aupha61
the watinr im expmki on pools
4 nianth11 faqwnci iacceplable
beamimins.ldion d ib. wanr'ingto-drywribapsmaor poad get is a
siigcmnt change in plant sEhi thst
R mu.l nat occi witoust ihe

gruzmim of the opemuow.
This SR is hodied by a Nobte Ret anipcrh aiMt Ois SR not mreired to
be met in MNIES 3 and 4. Comuinerg tei reduced de:ay hod ladm
dloambg everdntkidled arl the mrader is ihutbwn, bdbon dlif
poad himn bie ICIPCC expansin pod.s vOn in Modes 3 and4 w.n not
resul in a ipiflicinnt ruducson in the 72 hbou uimnd aiviibe to

prve rnkup In the KA3CC pols.

This SR

q41'nerilicalion evey 24 miance lhit andi ohidnan
mive

P

bebreen tio ICPCC expumn pools mad the dyWilepuaft aciouda

an an ackal of suradatd mabmoud iniNlfm us=inL At eart arm of tom
two valves that
iii de each epansion pod hom tihe dwrfOep
n ru
pod
nmud be open to mmam iMt ihe volum of --lm in the drpiFIepmi

po and tom reactor wag is uvakelabl

tohibICS andlaribe PCCS huad

-. e vnnune dwfl rinlhe m.rdarwel aimd
l
ei
cieepaaw Pao•is nda Ino =p*V decay bhd rnuwual fIr
T2 haum iliout toe need to repleish itb wet in Vic exparmion pools.
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IC/PCC Pads
93.7.1

SURVE.LANCE REQUIREr=NTS (Cainuted)
This 24

w Ih Fmaqiuncy a cmuditmdiulh lie naume rdih.•g ienl

vA slow V. SRib be pueadgo

Thisl.
SR inuaid

a

.

a plot asian.. This
-dng

by. Note Red atmudes vaive salau as a alukammne

R uOfs SRb be mel Th is ua.=q~e abeU
n.UI design di to
|fl•-acbads

yarn

auled

rl I#" MPialUnM becaume of ft

Uy
gh mlhloy.
TMi SR is modnod by a Nol lhat qucn
R
utd I'l. SR not mueWhd to
be met in MODES 3 and 4. Cansoftig the reduced decay had leads
rdllouhig event. hinaed
rther
l macku i~slu*tinn, hiddon artthis
pad fuse lie ICPCC epansimn pods shen in Modes 3 and4 W1 not

needina
hi £ ykm t aih
uacli hin
to 72 haum m11ned ovalob to
Puvt rmdm I the lCJPW poahL
SR 3.7.1.7

This SR req~umn vauhiim ovary ID10~

thaisw
each WCS and POCS

pool subusmlaqanbue
iet unwuiuctd pllh kfasiewnm muhue
hn
mugIsse imnualaIlhe dgo
sisphag Thl. SR b needed to
emnetl• sNm
n fmed ilie ICmid IPCCS bmlnpstmens im be
pInped vendtd to toh abhorphue. The Fpemncyinbo ned an
r ,euaigmo
•
Amdpent
nd lIe impknity of t dmiwn. Ilbs Fnxemxen is
acoqibble emme lie |ly pilh tarn th ICS .*aampidn.,i lathe
i. pad•usa
nlamui
e mteuaae mepa = will be voied
huiever lthe ICS is used.
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